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ABSTRACT 



Marfan's syndrome is an autosomal dominant chromosomal 
disorder of connective tissue which may cause major abnormalities in the 
musculoskeletal, ocular (pertaining to the eye), and cardiovascular systems 
of the body. A description of this disorder is presented in this paper. It 
affects approximately .03 to .05% of the population; approximately 40,000 
persons in the United States are currently diagnosed with Marfan’s syndrome. 
Although little research has been conducted exploring the educational and 
psychological features of the co-presence of other disorders, such as 
learning disabilities or attention deficit hyperactivity disorder, one study 
identified 13% of Marfan syndrome sufferers as having a learning disability 
and 17% as having attention deficit disorders. Although these results may 
suggest a higher incidence of learning disabilities and attention deficit 
disorders among individuals with Marfan Syndrome compared to the general 
population, the author recommended caution in generalizing the results of the 
entire Marfan population given the small size of their sample and the 
uncertainty of the incidence of learning disabilities among the general 
population. Developmental impacts of the syndrome are also poorly understood, 
although some tentative conclusions can be advanced. Some of the 
psychoeducational implications are explored here, including school behavior 
and what steps school psychologists can take to help these children. (RJM) 
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Marfan Syndrome 

David E. McIntosh and Molly S. Stebbins 
University of Missouri-Columbia 

Overview 

Antoine Bemard-Jean Marfan at a meeting of the Medical Society of Paris in 1896 first 
described the characteristics of the syndrome that now bears his name (Tolliss, 1 995). An 
autosomal dominant chromosomal disorder of connective tissue, caused by mutations of the 
fibrillin- 1 gene which is located on chromosome 15 (Aoyama, Francke, Gasner, & Furthmayer, 

1 995). This mutation results in a defective protein, fibrillin. Fibrillin is a constituent of 
microfibrils; the later can (in certain tissues) combine with elastin (i.e., protein) to form elastic 
fibers (Dietz & Pyeritz, 1995). The population prevalence of Marfan syndrome within the United 
States has been estimated to be approximately 40,000, with a 3 to 5 per 10,000 people occurrence 
(R E. Pyeritz, personal communication. May 5, 1996). Males and females are equally likely to be 
afflicted with Marfan syndrome as are all ethnic groups. Many different mutations causing 
Marfan syndrome have been discovered in the fibrillin- 1 gene with families sharing the same 
mutation. Since the disorder is autosomal dominant, individuals with Marfan syndrome have a 
50% risk of transmitting the disorder to their children. However, Marfan syndrome has been 
found to result from spontaneous mutation (approximately 26% diagnosed). The family physician 
conducts an initial screening for the disorder and usually refers the patient to a medical geneticist 
or occasionally the cardiologist or ophthalmologist where the diagnosis is confirmed. 

Major abnormalities may occur in the musculoskeletal, ocular (i.e., pertaining to the eye), 
and cardiovascular systems of the body. The clinical presentation of symptoms may vary 
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immensely, however, due to the large number of fibrillin-gene mutations documented among this 
population. The most serious symptoms are often associated with the cardiovascular system 
(95% occurrence among adults). For example, dilatation (i.e., widening) of the aorta occurs in 
approximately 85% of individuals with Marfan syndrome (Pyeritz & McKusick, 1979). As a 
result, many of these individuals are high risk for dissection (i.e., tearing) and/or sudden rupture 
of the aorta as they become older. As a result, surgery may be required. Another commonly 
occurring cardiac condition (approximately 60%) is the prolapse of the mitral valve where, in the 
most serious cases, blood leaks backwards through the heart valve. Symptoms stemming from 
prolapse of the mitral valve may include arrhythmia of the heart (i.e., irregular pulse), shortness of 
breath, and/or chronic fatigue. Cardiovascular complications are primarily responsible for the 
diminished life expectancy affiliated with the disorder (Habbal, 1992) and contribute to 
approximately 90% of the mortalities among individuals with Marfan syndrome (Patton, Galliani, 
Johnson, Hedlund, 1995). Survival well into middle age and beyond is now expected due to early 
diagnosis and to recent developments in medical and surgical procedures. Also the use of 
beta-adrenergic blocking drugs (i.e., medication that slows heart rate and lowers blood pressure), 
such as propranolol hydrochloride and atenolol, has recently reduced cardiovascular 
complications (Shores, Berger, Murphy, & Pyeritz, 1994). 

Individuals with Marfan syndrome are commonly described as tall and slender. Fingers 
and toes (i.e., arachnodactyly) as well as arms and legs (i.e., dolichostenomelia) are often longer 
than normal (Manusov & Martucci, 1994). Joint laxity (i.e., loose joints) and flexion contractures 
(i.e., drawing together of muscles around the joints that results in deformities) are also highly 
prevalent. Scoliosis (i.e., abnormal curvature of the spine) and pectus deformities (eg.. 
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protrusion or indentation of the sternum) are common. Overcrowded teeth caused by narrow 
jaws and mouths may require dental surgery. Seen more often in adults than children, striae 
atrophicae (i.e., stretch marks) has also been documented (Grahame & Pyeritz, 1995), but pose 
little, if any, health risk. 

The most common ocular manifestations include ectopia lentis (i.e., dislocation of the eye 
lense), myopia (i.e., near-sightedness), and amblyopia (i.e., lazy eye). Ectopia lentis occurs in 
approximately 40 to 60% of individuals with Marfan syndrome (Maumenee, 1981; Pyeritz & 
Mckusick, 1979). Tearing of the retina occurs in approximately 7 to 10% of the Marfan 
population (Maumenee, 1981). After the age of 40, cataracts and/or acute glaucoma is common 
and surgical repair of dislocated lenses may be warranted. Acute or chronic glaucoma may 
present prior to adulthood, however. 

Age-related Outcomes 

Little research has been conducted exploring the educational and psychological features or 
co-presence of other disorders (e.g., learning disabilities, attention deficit hyperactivity disorder, 
depression) which may be associated with Marfan syndrome. To date, only one study (Hofinan, 
Bernhardt, & Pyeritz, 1988) has been conducted exploring the incidence of learning disabilities 
and attention deficit hyperactivity disorder among children with Marfan syndrome. Based on a 
sample of 30 school-age children diagnosed with Marfan's, the researchers identified 13% as 
having a learning disability and 1 7% as having an attention deficit disorder. Although these 
results may suggest a higher incidence of learning disabilities and attention deficit disorders 
among individuals with Marfan syndrome compared to the general population, the authors 
recommended caution in generalizing the results to the entire Marfan population given the small 
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size of their sample and the uncertainty of the incidence of learning disabilities among the general 
population. In fact, no research has adequately determined whether there is a higher incidence of 
learning disabilities and attention deficit disorders among individuals with Marfan syndrome 
compared to the general population (J. G. Davis, personal communication, April 18, 1996) 
pointing to the need for additional research in this area. 

The Hofinan et al. (1988) study reported an average Wechsler Full Scale IQ of 109.3 
(SD=15.4), Verbal IQ of 1 12 (SD=16.7) and Performance IQ of 103.8 (SD=13.8) for the 30 
children with Marfan syndrome. Therefore, the vast majority of the children within the sample 
tended to display ability levels within the average to high average range. Nine children displayed 
verbal-performance discrepancies of 20 points or more. Here again, generalization to the entire 
Marfan population should be done cautiously. Consideration of the Verbal IQ>Performance IQ 
pattern is warranted, however. The authors suggested that the lower Performance IQ scores may 
stem from hypermobility of the wrists and/or hands. In addition, the influence of beta-adrenergic 
blocking drugs on the Wechsler Performance Scale subtests was suggested; however, additional 
research is needed to substantiate this finding. 

In another study exploring the psychosocial functioning of adolescents and young adults 
(n=22) with Marfan syndrome, Schneider, Davis, Boxer, Fischer, and Friedman (1990) found that 
the average age of initial diagnosis was 10.3 years (medium age 1 1.5; range 6 months to 17 
years). These results suggest that age of diagnosis varies and management plans, though typically 
focused on the prevention of life-threatening complications, need to consider the age of the 
individual. For example, younger children may have more difficulty restraining from physical play 
with peers whereas adolescents may restrain from physical exertions but feel an emotional loss for 
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activities they once enjoyed. Furthermore, although Schneider et al. (1990) concluded that 
adolescents and young adults displayed normal psychosocial adaptation, it was clear that these 
individuals believed their lives would be better without Marfan syndrome, they would be more 
physically attractive, and they would be more physically active. 

Although definitive conclusions regarding the impact of Marfan syndrome upon the 
developmental process are lacking, specific manifestations of the syndrome at varying age levels 
can be logically extracted from the literature. Infants with Marfan syndrome may experience 
developmental delays in walking because of joint laxity (Hofinan, Bernhardt, & Pyeritz, 1988). 
Also, dislocation of the joints, particularly the kneecaps as they begin to crawl, are common 
(Bernhardt, 1992). Delay in fine motor skills, due to abnormal joint flexibility of the wrists and 
fingers, may also interfere with learning to draw and write. Near-sightedness and amblyopia (i.e., 
lazy eye) may interfere with reading the blackboard. Although common among many children, 
poor eyesight hinders a child's ability to learn and may be mistaken for a learning problem if not 
found and corrected. 

Children and adolescents are often taller than their same-aged peers. Therefore, it is not 
uncommon for them to be teased and/or expected to excel in certain sports (i.e., basketball, 
volleyball). Also, their height may encourage adults to expect youngsters with Marfan syndrome 
to be more psychologically mature than their chronological age. Finally, children and adolescents 
may experience growing pains from fast growth in their legs and arms, as well as other pain 
associated with musculoskeletal deformities (Grahame & Pyeritz, 1 995). 

As children with Marfan syndrome approach adolescence, they may become more 
self-conscious about their physical appearance and withdraw from social interactions with peers. 
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Depression may ensue. Rate of medical noncompliance (e.g., being more physically active than 
recommended, not taking medication) also tends to be relatively high during adolescence 
(Schneider et al., 1990). During mid to late adolescence, concerns regarding marriage, having 
children, and future employment options may begin to emerge. Females with Marfan syndrome 
may be unaware of potential problems should they become pregnant (Schneider et al., 1990). In 
addition, they may be uninformed regarding genetic transmission and symptom variability. 

Finally, future career choices will need to focus on occupations that do not require physical labor. 
Psvchoeducational Implications 

Teachers, school psychologists, school counselors, and other professionals, within the 
school may assist children and adolescents with Marfan syndrome by providing academic and/or 
psychological support. Many children and adolescents with Marfan syndrome will require 
accommodations within the classroom to facilitate learning. For example, teachers may need to 
provide close visual presentation of materials because of near-sightedness. Hypermobility of the 
wrist and/or fingers may require accommodations for individuals with poor handwriting. Physical 
education teachers will need to develop specific exercises based upon the child's limited abilities 
and severity of symptoms (Romeo, 1992). 

Medical attention will likely result in frequent school absences. It is common for some 
children to simultaneously receive treatment from a cardiologist, dentist, ophthalmologist, speech 
therapist, and physical therapist. The teacher will need to work closely with the child and the 
child's parents to ensure that he or she does not fall behind academically. For extended absences, 
the teacher may need to develop lessons in advance to be completed by the student as he or she 
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recuperates in the hospital and/or the home. In some cases, homebound instruction should be 
considered. 

The teacher of a student with Marfan syndrome should be prepared to address possible 
social and emotional problems within the classroom that stem from interactions with peers. As 
with other disabilities, teasing by other children is common. Both the apparent physical 
abnormalities (e g., long arm span, elongated lower extremities) and the covert limitations such as 
lack of physical stamina, put the child with Marfan at risk for peer scrutiny. These children are 
likely to fear undressing in public due to their distorted body-types and feel inferior (or incapable) 
when engaging in certain sports. In contrast, some children and adolescents may feel pressured to 
play and/or be expected to excel in certain sports given their height. Teachers and other school 
professionals will be expected to handle peer teasing and misconceptions as well as educate other 
students if a child with Marfan syndrome attends their school. 

The school psychologist and school counselor are in unique positions to facilitate 
adaptation and psychological well-being. For example, counseling may be needed for depression 
due to physical and social complications, death of a parent who was afflicted with the syndrome, 
or adjustment issues that may arise once the initial diagnosis has been confirmed. The school 
psychologist and school counselor may also help the child and family prepare for extended 
hospital stays. Collaboration with medical professionals (e.g., hospital social worker, cardiac 
rehabilitation specialist) to facilitate transition back to school is recommended. The school 
psychologist should become knowledgeable about Marfan syndrome, be a resource to other 
professionals, and, most importantly, be available to the family and child when adjustment issues 
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